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Art Unit: 4171 

DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-13 rejected under 35 U.S.C. 102(b) as being anticipated by Ube 
Industries, WO/2002/091507, published on 1 1/14/2002. Hirano et al, US Patent No. 
7258941, is a US patent granted on the National Phase entry of the corresponding PCT 
application, PCT/JP2002/004429, in the United States. The examiner notes for the 
record that Hirano has been used as an equivalent English translation for the purposes 
of examination. 

3. Regarding claims 1 , 3-5, and 7; the applicant claims a block copolymer 
comprising a hydrophilic segment containing acid groups and a hydrophobic segment 
which contains no acid groups. The instant claim 3 requires that the acid group be a 
strong or super strong acid group. The instant claim 7 recites a polymer electrolyte 
comprising said block copolymer. 

4. Hirano discloses a polyelectrolyte for a solid polymeric fuel cell, comprising an 
aromatic polyether sulfone block copolymer comprising a hydrophilic segment 
containing sulfonic acid groups and a hydrophobic segment having no sulfonic acid 
groups. The hydrophilic segment is disclosed to have the general structure 
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wherein R1 is either a carbonyl or sulfone, Ar represents a divalent aromatic group, and 
sulfonic acid groups are introduced to an aromatic ring selected from the group 
consisting of at least one of the aromatic rings bonded to R1 , an aromatic ring of Ar, and 
combinations thereof. (US7258941 , Claim 1 ). This corresponds to formula (1 ) of the 
instant claim 1 . Hirano further specifies that a preferred embodiment for Ar is a biphenyl 
residue (Column 6, formula 3). The introduction of sulfonic acid groups in the 
combinations disclosed by Hirano onto a segment in which Ar is biphenyl yields formula 
(4) of the instant claim 5. 

5. Claim 3 of US7258941 further specifies that the block copolymer having the 
hydrophilic segment shown above contains a hydrophobic segment having the structure 



This corresponds to the formulae (2) and (3) of the instants claim 1 and 4, respectively. 
6. Regarding the instant claim 2, Hirano discloses that weight ratio of the 
hydrophobic segment to whole aromatic block copolymer is preferably within the range 
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of 0.33 to 0.63 (Column 7, lines 46-50). The weight ratio of the cation exchange group- 
bearing hydrophilic segment to the hydrophobic segment would therefore fall within the 
range of 37:63 to 67:33, which overlaps with the range of 5:95 to 40:60 disclosed in the 
instant claim. 

7. Regarding claim 6, the applicant claims that the ion exchange capacity of the 
block copolymer is from 0.8 to 2.4 meq/g. Hirano specifies that the ion exchange 
capacity of block copolymers should be 0.8 to 2.5 mmol/g (Column 4, lines 44-46; 
US7258941 Claim 6). 

8. Regarding claims 8 and 9, the applicant discloses an electrolyte membrane 
comprising the disclosed polymer electrolyte (Instant Claim 8), and a composite 
membrane comprising the claimed polymer electrolyte and a porous substrate (Instant 
Claim 9). Hirano discloses the casting of a film to form a membrane comprising the 
block copolymer taught in US7258941 (Column 1 1 , lines 48-61 ), and further discloses 
that this membrane may be reinforced by fibers, a porous film, or the like (Column 1 1 , 
lines 65-66). 

9. Regarding claim 10, the applicant claims a catalyst composition comprising the 
disclosed electrolyte block copolymer. Hirano discloses the production of a membrane 
electrode by forming a gas diffusion electrode directly on the polyelectrolyte membrane. 
Said gas diffusion electrode is recited as having a catalyst such as platinum, or a carrier 
such as carbon having catalyst particles dispersed thereon (Column 12, lines 45-56). 

1 0. Regarding claims 11-13, the applicant claims polymer electrolyte fuel cells 
comprising (a) a polymer electrolyte membrane (Instant Claim 11), (b) a composite 



Application/Control Number: 10/573,783 



Page 5 



Art Unit: 4171 

membrane comprising a polymer electrolyte and a porous substrate (Instant Claim 12) 
and (c) a membrane comprising a polymer electrolyte and a catalyst (Instant Claim 13). 
Example 4 of Hirano (Column 19, line 60 to Column 20, line 16) discloses the 
fabrication of a fuel cell by first casting a block copolymer membrane onto a platinum- 
loaded gas diffusion electrode; the membrane is dried and then allowed to absorb water 
to form an electrode. Block copolymer membranes are sandwiched between a pair of 
such electrodes, and the resulting electrode assembly was placed in a single cell to test 
power generation via a fuel cell test system. 

1 1 . Claims 1 -1 0 are rejected under 35 U.S.C. 1 02(b) as being anticipated by Ube 
Industries, WO2003/046080, published on 06/05/2003. Kinouchi et al, US PG Pub. 
2005/0069780, is the published patent application for the National Phase entry of the 
corresponding PCT application, PCT/JP02/12510, in the United States. The examiner 
notes for the record that Kinouchi has been used as an equivalent English translation of 
WO2003/046080 for the purposes of examination. 

12. Regarding claims 1 and 3-6, Kinouchi discloses an aromatic polyether sulfone 
having a structural unit represented by the formula 
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corresponding to formulae (2) of the instant claim 1 and (3) of the instant claim 4. The 
polyether sulfone also comprises a second structural unit, containing a cation exchange 
group, with the general formula 



wherein Ar 3 represents a divalent aromatic group (1f0023 and 0024; Reference Claim 3). 
The cation exchange group is disclosed to preferably include a sulfonic acid group 
(1J0046), as recited in the instant claim 3. Kinouchi discloses that sulfonic acid groups 
may be introduced to both the aromatic ring of Ar 3 flf0109), as well as the aromatic rings 
bonded to the electron attractive sulfone groups (1f01 1 1 ; reference claim 7). This 
second structure corresponds to formulae (1) and (4) of the instant claims 1 and 5, 
respectively. 

1 3. Regarding claim 2, Kinouchi discloses that the weight fraction of the cation 
exchange group-bearing hydrophilic segment in the aromatic polyether sulfone block 
copolymer preferably falls within the range of 0.05 to 0.95 fl[01 20). The weight 
composition ratio of hydrophilic to hydrophobic segment would therefore range from 
5:95 to 95:5, encompassing the range of 5:95 to 40:60 disclosed in the instant claim. 

14. Regarding claim 6, Kinouchi discloses that the ion exchange capacity of the 
aromatic polyether sulfone is preferably 0.3 to 7 meq/g, and more preferably 0.4 to 7 
meq/g (1J0047). This range encompasses the range disclosed in the instant claim. 
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15. Regarding claims 7-10, Kinouchi teaches the production of an electrolyte 
composition via dissolving predetermined amounts of the disclosed aromatic polymer 
and a molten salt in a solvent followed by drying, or by immersing a molded article of 
the polymer in the molten salt to impregnate the aromatic polymer with the molten salt 
(1J0183). Kinouchi further teaches the production of membranes via a process of 
dissolving the polymer and molten salt in a solvent, casting the solutions, and removing 
the solvent by drying flf0186). Molded articles prepared from this electrolyte may be 
reinforced with fibers, a porous film, or the like to form a composite membrane, and may 
also contain catalyst materials such as platinum flf0194). 

Conclusion 

16. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Iwasaki et al, US Patent No. 5985477, discloses copolymers of 
sulfonated aromatic polyether sulfones comprising structural units similar to those 
disclosed in the current application in which sulfonic acid groups are introduced onto 
aromatic rings not adjacent to a sulfone group. Fuel cells comprising films of such 
polymers were evaluated based on current density versus voltage. Iwasaki does not 
specify the use of block copolymers. Yen et al, US Patent No. 5795496, discloses the 
use of sulfonated polymers comprising either an aromatic polyether ether ketone 
(PEEK) or poly(p-phenylene ether sulfone) (PES) as materials used in the preparation 
of electrolytic membranes in fuel cells. Copolymers comprising the two polymers are 
not disclosed. Terahara etal, US PG Pub. 20010041279 discloses block copolymers 



Application/Control Number: 10/573,783 Page 8 

Art Unit: 4171 

electrolytes comprising one or more blocks having sulfonic acid groups and one or more 
blocks having substantially no sulfonic acid groups. Ofer et al, US PG Pub. 
20020045085 also discloses membranes comprising porous polymer substrates 
interpenetrated with ion conductive materials, such as sulfonated polyether sulfone 
polymers, which may be used in fuel cells. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeffrey Lenihan whose telephone number is (571)270- 
5452. The examiner can normally be reached on Mon-Thurs: 7:30-5:00, every other 
Friday 7:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, D. Lawrence Tarazano can be reached on 571-272-1515. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 



Application/Control Number: 10/573,783 Page 9 

Art Unit: 4171 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ID. Lawrence Tarazano/ Jeffrey Lenihan 

Supervisory Patent Examiner, Art Unit 4171 Examiner 

Art Unit 4171 
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